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A rinse off hair conditioning composition comprising: (a) about 0.05 to about 5 % by weight of cationic surfactant, (b) 0.01 to 10 
% by weight of an emulsion polymerised dimethiconol nonionic conditioning polymer having the formula: HO-Si(CH3h-0^[Si(€H3)2-0" 
]nSi(CH3)2-OH where n is greater than 2700, and (c) water. The invention also comprises a method of making a conditioning composition. 
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WiX Conditioning CoropsUApp 

This invention relates to hair conditioning compositions 
intended to be rinsed off and containing non- volatile 
insoluble silicone gum, particularly dimethiconol gum. 

Use of high viscosity gums as hair conditioning agents is 
known and suitable gums are described in US 4 874 416 
(Spitzer) . The gums are usually used in solution in a 
volatile silicone such as a cyclom-thicone. 

X 
J- 

Emulsion polymerised silicones are known from US 2 891 920 
(Hyde), US 3 294 725 (Findlay) , and Uf : 5 360 491 (Axon). 

Emulsion polymerised dimethylpolysiloxane microemulsicr." are 
described in EP 0 268 982 (Toray) . Dimethiconol materials 
are taught as one of a range of possibilities. 

Articles such as "Organof unctional Silicones for Personal 
Care Applications", Wendel, Samuel R and DiSapio, Alfred J. 
Cosmetics & Toiletries vol 98 May 1983,- pp- 1-03-106 - have 
taught away from the use of Dimethiconol in hair 
compositions . 

Dimethiconol can be prepared in various ways, one of which 
is emulsion polymerisation. 

Silicone oils are often added to hair conditioning 
compositions in the form of aqueous emulsions. These 
emulsions are usually formed by mechanical shearing of the 
oil. Sometimes they are formed by chemical emulsif ication 
but this is not the same as emulsion polymerisation and does 
not provide the unexpected advantages of the present 
invention. 
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A problem with prior hair conditioning compositions has been 
that they either provide inadequate conditioning; or the use 
of high viscosity gums leads to processing difficulties. 
The latter problem has in the past been partially solved by 
the use of solvent for the gum. Such solvents are 
undesirable for the consumer and affect the conditioning 
properties of the gum. 

According to the present invention a hair conditioning 
composition which is substantially free from anionic 
surfactant comprises: 

(a) about 0.05 to about 5% by weight cationic surfactant, 

(b) 0.01 to 10% by weight of an emulsion polymerised 
dimethiconol nonionic conditioning polymer having the 
formula: 

HO-Si (CH 3 ) 2 -0- [Si (CH 3 ) 2 -0- ] n Si (CH 3 ) 2 -OH 

. ~. where n is 2700- or more to give a molecular, weight . of over. 
200 000, and 

(c) water. 

Substantially free from anionic surfactant means that the 
composition contains less than 1% of anionic surfactant. 

The composition preferably also comprises about 0.2 to about 
20% by weight of a long chain fatty alcohol. 

Preferably the average particle size of the dimethiconol 
polymer is less than 20 microns and more preferably it is 
less than 2 microns. Small particle size enables a more 
uniform distribution of silicone conditioning agent on the 
hair for the same concentration of silicone in the shampoo. 
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The polymer can be cross-linked. Advantageously the 
viscosity of the dimethiconol lies in the range 1-20 million, 
est because higher viscosity increases the conditioning 
effect obtainable from the silicone, 

5 

The cationic surfactant is preferably present in an amount 
of 0.1 to 1% by weight. Mono-, di- and tri-alkyl 
substituted quaternary ammonium cationic surfactants may be 
used; also ethoxylated quaternary ammonium cationic 

10 surfactants. Suitable cationic surfactants include: Cetyl 

trimethyl ammonium chloride, Behenyl t rime thyl Ammonium 
chloride, Stearyl dimethylbenzyl ammonium chloride, 
. cetylpyridinium chloride, and materials given the CTFA 
designations: Quaternium-5, Quaternium-31, Quaternium-18, 

15 and mixtures thereof. The preferred cationic surfactants 

are Cetyl trimethyl ammonium chloride and behenyl trimethyl 
ammonium chloride. 

Long chain fatty alcohols may have fatty alkyl or alkenyl 
20 chains with 14 to 22 carbon atoms, preferably 16 to 20. 

Fatty alcohol which is particularly suitable for. use -in — ~ 

conjunction with cationic surfactant is a mixture of cetyl 
and stearyl alcohols. Preferably the composition comprises 
0.5 to 10% by weight of long chain fatty alcohol, most 
25 preferably from 1 to 5% by weight. 

The composition may also contain optional nonionic and 
amphoteric surfactant. 

30 The nonionic surfactants suitable for use in the composition 

of the invention may include condensation products of 
aliphatic (C 8 -C 18 ) primary or secondary linear or branched 
chain alcohols or phenols with alkylene oxides, usually 
ethylene oxide and generally 6-30 EO. 
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Other suitable nonionics include mono or di alkyl 
alkanolamides or alkyl polyglucosides . Examples include 
coco mono or diethanolamide, coco mono isopropanolamide, and 
coco di glucoside. 

5 

The amphoteric surfactants suitable for use in the 
composition of the invention may include alkyl amine oxides, 
alkyl betaines, alkyl amidopropyl betaines, alkyl 
sulphobetaines, alkyl glycinates, alkyl carboxyglycinates, 

10 alkyl amphopropionates, alkyl amidopropyl hydroxysultaines, 

acyl taurates and acyl glutameates wherein the alkyl and* 
acyl groups have from 8 to 18 carbon atoms. Examples 
include lauryl amine oxide, cocodimethyl sulphopropyl 
betaine and preferably lauryl betaine, cocamidopropyl 

15 betaine and sodium cocamphopropionate. 

The composition may also include minor amounts of other 
ingredients such as antibacterial agents, foam boosters, 
pearlescers, perfumes, dyes, colouring agents, 
20 preservatives, thickeners, proteins, polymers, phosphate 

esters and. buffering .agents.. - - 

The invention also comprises a method for preparation of a 
conditioning composition which contains insoluble silicone 

25 having a molecular weight above 200 000 and a viscosity of 

greater than 1 million est as the conditioning agent 
comprising the steps of forming the silicone into an 
emulsion, the emulsion having a viscosity of less than 
lOOOcps, then mixing the emulsion with the other 

30 ingredients. Preferably the emulsion comprises greater than 

40% by weight of the silicone. 

In a preferred method the silicone is emulsion polymerised 
because such a material is able to combine small particle 
35 size with high viscosity. 
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Dimethiconol silicone is particularly preferred. The 
dimethiconol silicone can either be used as such or it can 
be end- capped with a further methyl group. 

5 The invention will now be further described with reference 

to the following examples: 
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1 is Cetyl trimethyl ammonium chloride 

1 25 

2 is behenyl trimethyl ammonium chloride 

y 

3 is 2:1 hexadecanol roctadecanol ex Albright & Wilson 
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4 is hydroxy ethyl cellulose ex Hercules 

5 is cetyl hydroxyethyl cellulose ex Hercules 

6 is a 60% silicone emulsion polymer, mol wt 300,000 

7 is a 50% silicone emulsion polymer, mol wt 240,000 

8 is a 50% mechanical emulsion of silicone, mol wt 115,000 

The compositions detailed in Table 1 were used to treat 
identical hair switches which were then subjected to a 
series of paired comparison tests by trained panellists. 
The two attributes considered to be most indicative of 
conditioning benefit are (a) ease of dry combing and (b) 
smooth feel of the hair when dry. In each case the 
comparison was with the comparative example A which 
contained no silicone conditioning agent. Comparative 
Example B, containing a mechanical emulsion of silicone 
conditioning agent according to the prior art, did not give 
rise to any statistically significant differences. Whereas 
all the compositions according to the invention were 
statistically preferred over Comparative Example A. From 
these comparative tests it can be concluded that 
compositions according to the invention and prepared 
according to the method of the invention give superior 
results to the mechanical silicone emulsion composition B. 
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CLAIMS 



1. A rinse off hair conditioning composition substantially 
free from anionic surfactant comprising: 

5 

(a) about 0.05 to about 5% by weight of cationic 
surfactant, 

(b) 0.01 to 10% by weight of an emulsion polymerised 
dimethiconol nonionic conditioning polymer having the 

10 formula: 

a ■ 

HO-Si (CH 3 ) 2 -0- [Si (CH 3 ) 2 -0- ] n Si (CH 3 ) 2 -OH 

where n is greater than 2700, and 
15 (c) water. 

2. A composition according to claim 1 wherein the average 
particle size of the dimethiconol polymer is less than 
20 microns. 

20 

— 3, a composition according to claim 2 wherein., the -average 

particle size of the dimethiconol polymer is less than 
2 microns. 

25 4. A composition according to claim 1 wherein the 

viscosity of the dimethiconol lies in the range 1-20 
million est. 

5. A composition according to any preceding claim which 
30 further comprises 0.2 to 20% by weight of a C 14 _ 22 

alcohol . 



6. 



A composition according to any preceding claim wherein 
the cationic surfactant is selected from the group 
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comprising cetyl trimethyl ammonium chloride and 
behenyl trimethyl ammonium chloride. 

1. A method for preparation of a rinse off conditioning 
5 composition which contains a cationic surfactant and 

insoluble silicone having a molecular weight above 200 
000 and a viscosity of greater than 1 million est as 
the conditioning agent comprising the steps of forming 
the silicone into an emulsion, the emulsion having a 
10 viscosity of less than lOOOcps, then mixing the 3 , 

emulsion with the other conditioner ingredients 
including the cationic surfactant, 

8. A method as claimed in claim 7 wherein the emulsion 
15 comprises more than 40% by weight of the silicone. 

9, A method according to claim 7 or 8 wherein the silicone 
is emulsion polymerised dimethiconol . 
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